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(57) Abstract: 

PURPOSE: A pipe joint structure and a pipe joint machining method in 
pipe arrangement of car air conditioner are provided to easily 
exchange damaged pipes and simplify piping process by improving 
the piping process without using a brazing. CONSTITUTION: One end 
of the first pipe(P1) is expanded. A pipe type bolt(B) is fitted on an 
outer periphery of the expanded one end of the first pipe(P1). A ring 
type clamping protrusion(C) is formed on the periphery of the second 
pipe(P2) so that the second pipe(P2) is inserted into the expanded one 
end of the first pipe(P1) to be coupled. An O-ring(O) is inserted into 
an O-ring fitting groove(h) in the front of the clamping protrusion(C). A 
swivel nut(N) is movably mounted on the periphery of the second pipe 
(P2) behind of the clamping protrusion(C). Therefore, if the swivel nut(N) is fastened to the pipe type bolt(B) assembled to 
the first pipe(P1), the first pipe(P1) and second pipe(P2) are connected to be opened. 
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(54) asaa oii oiasi nm oii aom a oi fr ■* go ut mo i s j^ ^a 

& igg IISxl* 5SS » if Oil ijxISb 0IIO|^(air conditioner) Oil SiOUH °>i^| Sb & 
£§lb pipe>CHI 9& 3J°£ ^81 30|M(pipe joint) SS?S §J E|0| = ^S&SOII % 

& g ghg 2| = IlSXIg (HI 01 3 §£S|b aoiMSaS ^ SeilOISgOII 2|Sr01 

&0IM §£!?2» 3rE* §IH£AH §2H2| gyg S3 (HI d}g Hl&!2| SJEII8 0I Sol i^£|XI SMI o| 
2 X| = XKHI LHSEIfe 0||OI?j°| dH^OII &0|g i^J^I°S ^H^SIHSAI, X|=x|2| 

01 30IM ¥£0il Q|x|Q|£|£ &0|M¥^0I SE^ S|Of HH&OII £&0| 2ife §¥ 321 3x1l(^ 

MOISI^I ShE* Sin, CHIO|?j2| HH^SraS ^ SOISPI SlbQI 3 n?S0| 2ib aeiai. e 

us oil nig umim onoigj hh3+(hi aioi aoie niois ^g^g eioihs 3Hg, pma 

* seu^ioii £i& si a 3 Ei 2 tHu^j^eon 213101 ass^is, saiaa ass se* ^ ^ 

3i SSIOi ElOl^oj &¥g m^5[0\ 2§0| 319111b S MM §£3101 S^2I ^SPI 3 r teff 

U§ Olg^S 5Eb Sail OIM^SS l^SIE^ Sib SOICr. 0|2r »S S US Oil dl? mO|H3ISa 

on °isi-oi aoim g^?5» ifsiroiioia miaou as bHa^aoi soisna aoig 

oi flafsm s°5s &eoi a a iiexiou 3 asm. 

£1 

[ttSfil 33] 

IrSxfg 0IIOI&2I UH30II SiCHAH g &0IM 111012 ?|g^S 

[£S2i aee 4 3] 

HEb g &S°| S£j^£(HI °IS ^flfflLiega 0|ggM*!2| £SHA|A|E, 

fll2Efc g Bfg2| ^OIM S£?£(HI °IS ^9IB!LiMSB 0|ggf*!2| 

X||3Eb S BtS2| ^OIW SS^SCHI 2|& ggHX|§ ao|§gf*|°| ^SHAIAIE, 

HI4Eb & ^0|g g^^SCHI 2|§h SgHIIg aoiSa&!2| 

*ES2| ^fi ¥^0|| CH& ¥a2| ^g* 

P1,P2,P3,P4:HfO|HN:^^llLiE 

Ni:aaeiB:moiHasE 

B1:SMUAfB3:MMD|£| 

h,0h:2g|3ISSF1 f F2:fie!!I| 
ph1,ph2:EfO|n^oj^ bh1 _ bh2: gE^oj^i 

[^S2| ^Allff ^S] 

^ ISS IISxIB S»ff »a(HI ^x|£|b 0||Oie(air conditioner) Oil SICHU °^mi ££b PI^HIS & 

^sib ate. pipe)oii a& 325 ^si aoiM( P i P e joint) as aoig nioin ^ig^aoii a 

& 201a. 
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oiioiea s[§§i£ii= <&mm a^Pioii °ish £°^Bm msw a^moi a^ isi ggpis 

^OPIfeQI 01 HH aDH°J a^OI S^SI S^SMI 01 Oil IfBl S|&SI°J yOH:>l J\&(tMt, 

evaporation)S|01 3I&HPI- ElfeQI. 0121- 1*01 yoPI- 3I&ES ^J-^EH a 

OHfe ^?)^¥EI g(heat)S S4=SPII ggPI ^SH°| SE31 #01XW\ afe 2012, 3>l4 h a y QH 

j\ ggpis use q-ai a^Pis oi^aoi s§pi^ smouifeai. oitm 3i&a yDHfe ai&xiis 

&SEIPh fflOlUa OlffHfe ggPIOHAHS} g£| if ^SSMI E| b Gil Om tfOI §iK>|0||AlS| Sg 531(81 

m$m)m oimsioi siiPia ^^sei y^fe 201 oiioiee! 20m. 

cqbuh, oiioH^g uia aoi Efe <smm aai(e«)oii sisiot a^PiouH ss^is. 

g^3|0||AH g§p|£ gf£(ES)8p| OH SOII, tlH ^ Oil 2101 AH 3 3|ojg0| SXI£IE^ 

-i-asa 

3£1E^ 0IIOH53 bH^Ofl 2101 &0|M(pipe joint)0| QH¥ gfi&OII OIICHesj 4=B8 
SSII0122S S! aS(Brazing)£123S M3o\H 21Q. 

SaiOH^lSg B1SI2XI Slfe ¥ 3H°| 321 3S §>g±l» 3)1 ¥1 SSAPI3 £hg g*£±|0|| 01S ttH 

I9¥I ^ 31 AH 3*£±|* ojSfAISIH 01 3 1 Oil 31^^ ¥0111 ¥|& 821101a £0|E^ Shfe 

ssom, ys sasoiife sasu- gassoi sifeai, sys ^iss 331- as snsg Efe &m±\ 

S 2S8I3, 0|M¥feS S SHIS §sA|2J Skli ¥01 ^SIB^AH 31 S2SISAH UH3S 

B1S8PII afe 2012, gaSSUSS dH^AI 30IMS Stii gins AhgShOI yssfe SSOID. 

nmm. §£Ha im»g cni(>igj°i hh^ou A^afe aoig =^es 401 sag ass(Brazing)s Aig 
sm am. 

n^Qi, 01 yaas sir ¥¥°i hs§ oh¥ jhsoi shoi813 gxiKsa sa^ma)^ mzmot 
sm, mEM as y ^ 2ife ai£(oiis mo\ omigeiggg sexi soi sou sioio^ sm. as 
sfse at^Hs 4^a§ ssHot stt^i oil sfasi hsoi oi Bias s omdK as staiPh § 
asi2j2, sfSAiy se ^sshaD. 

^31, Saaei 3¥ AH II 31 SSS^AH fflCH£| UES ^Ximfe Sii 23 2PI0II HS^g 

OIIOHSOII ^ BOI Alg£|^ &a&!QI, 01 SS° SXHOII SS^2| 91EM(cadmium)0| ^01 HHSdl 

as ^sai s^is dmou feom ni¥oii sii SEf 2812, &ssi §ys§ Si £!¥°J 

WS^l sfSHS 1201 ^OlLHfe sfa(Rinsing)OI SfEAl SfiSIQ. 

n oi^fc, sflPh a xii oil aoh si^i ga m\\ ¥<nappi msoii s^i^aoi ^ 201a. 
si gais s iH 21 ^i^oi itgw, as hisoiiah ^a»ei ¥^°js eisi-cn B&301 ¥^eiii a 
¥^^h Bf^sat saias 225111, ygsas ^sai mhpi ai^^es mch^is m^^f oibi 
sopm ac^ ^°i» 2»a asm. as sas mias smi as miaai m¥J\ m±o\ si 

>IU E^ AI^OII HS0I tt^Sa ^, 0||0i5°| 4=^S|-S0| DH° 01 BIS SSIS0I S121Q. 

nam, oisf ^s as saoii °ishoi »s»s onoias ssspii as, iimxisisai ^^safe sis 

SOI dHaoil Q\X\J\\ aCH aSel ¥?Pf M&a|°S ¥^fia ?|ef(Brittleness)SPI msoil t)HBO| 

^a^i -ms ss^ej smsoi aao. 

OI^OIIAI flga- UfSf &0| If=xf§ OIIOHgiHl tlH^CHI SIOIAH 30|S(pipe joint)S as SQOII 2|» 3 

¥, =^as gBisoi aaiEPioii & ssoi ssiiaa^ai, & &sei wsxig ohohsj uh^s § 
ssfe aoiMeas saioissoii hiskji aoie a^^sti 2E^ siesah §en°i gas ss 
oil one siysi saiaoi mm ^^an a^i sm «si »s»o« lhsh^ oiiois^ uhsoii soim &a 

S 5g^jH§ JHdShHSAI, »S»£| 5!SM^0| &0IM ¥§011 DIxIQBfE 30|M¥^0| ^^ail at 
E^ 3101 timOU £&0\ Si^ 3? 3S| IflX-IK^J^SS MOISMI SIE^ SHI, 0||013°| HH3^3§ 
SOIS^I Shfedl H «S0| 21b 20ILK 

OISK ¥ Oil OJS IfS^g OilOHgj HHS01I 2101AH, 30IS % E10|n 3hS&S0|| S6I01 § 

¥ES31 &AII8P1I ^SSPIS thd. 

HMEb ¥ ttSOII »§»S 011013 bHSOII 210H 30IM 3>b a^A|01l°| SoHAWEOI 

2, ni2Eb oi chi mm saBBEeiQi. hue ai H12E011 eaisi aoisss^ssi aoims ^?hlim 

(swivel nut type) OIS^^S ?lsh 201 CK 

A^| Li E| ^ o|MS u|0|EgSS(B1)^l im&¥ a^SOII 5^! 1B1W0I H(P1)2K 0131 

Oil S^aOH 01 01 life 2BjumiE(P2)£l, 3 £13 ¥HfO| n(P1 ,P2)» S^J SSAPIfe ^?|^LiE(N)S ? 

SEifedi, oi iflay§a aoiss ^^goiioia uhsou Aigafe 2opion g^oi»)oi siipi- an 

S, &OI IIfO|H(P1,P2) 3B|3 n}0|n§gE(Bi) ^?|^LiM(N)fe 8f¥0ls(Aluminiura)^ i h S 3^0|0H 

ot sum, ¥ arson aim aois a&is s^ihs s^ass ^^^isoi goi& jhh d^j&a. 

40| 1H!fflO|M(P1)e| BI5SSS S1H HIOI^B SSlfe flOIEhM IfEUd! aM(CuttingSS) 

u|0|HSSM(B)S 5^31311 Sffe mO|H2| a^B¥0|| 5h#Slfe 0|g^ a! 3i§S§0]|AH >IS015! DJ- 
OIH &¥°l SSI DH3g^ Sf3(DeburringSS), 0121 201 5HgIlf ClblgSSOl gy nfOIMOII g£ 
a WO|ngSM(B)S 3JI?I tf^l afeQI, 01 niO|EagE(B1)fe XH1E0II EAIS ti\ 

a aoi assffe ass ?soi saaoi oijioii wwomipw sifliife 20m. 

E|0|^aSM(B)3f ieffl0|H(P1)2| a^B¥0|| S|?-|§ EH i§L|A|(Bl)b u|0|n XISE!¥^ES Sf3 
Sech £ |( B 3) 3 ^ 3 b|Q| gfgjog §101 J)| SN tffeCK 

OIXHS OIB!I&O|H(P1)0|| E10|nggE(B)3| 3191110 3EU3Pll(coulking machine)ES niOl^lSe 
(B)3F 31915! 1fflm0|n(P1)2| B¥S ^. 1S!I&0|5(P1)2| LH3S SSAPISAH IIfO|H£| m 

B¥« &Ah^°S «»A|9|ffl iSijf S^APIS, a1I2E01I EAIE U|2} &0I W0|ESME(b)3|. mni 
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0|M(P1)°I B¥2f fflsf 

oia aoi *ta ssoii °ish i§(B)i mwomipvm sjbvoii uAiem djoihs i§ 

(B)°| ieD}0|n(P1)S| gB¥0|| g!=f 2§@ AhEdg &^s^| spi 9|8F0| SP PP£J ¥g(Roller 
Burnishing tool ) Oil SJSI-01 m0|HSSS(B)3|- 2ifer 1BHK)IM(P1)2| S*Er¥ mge(ftffiffi) 

§ gg^S ¥ = fe QS9 }rg(Roller Burnishing §§)§ ffQ. 

oia is esa mu&ssoi eus moinsi se son =gh sjfe oissioiu s^su es ni^s r 

PtH§(deburring) Sb E £ |gi( tr imming ) g§§ iemfo|n( P1 )g gig^ ijEHS g^APIfe 

^Si SSm(Bending SS) All 3 4= S AH 3t!Oiy!U(Rinsing 

S 3fe SS&J SKcutting) CI P § (Deburr ing) SSff Ult 30IMS §£!§lfer E|0|noj 

&¥• ^(tsimfer ^si asffeQl, oi «f&si §£b iejnhoin( P1 )o]| = g^*^ ^o, a 

y§ m&m ma. a§°s §r3S 2emioin°i si^b¥ ?s§ sheod sais uhsf aoi gis& seh 

5 fg^Si SUP SSAPIfeQI, ¥g3t Sf3£|XI Btfe 3 SI ¥^S EfO|n°| £jg ijfog g 
SUP S(A)ge aSSm 2BJIIK)|H(P2)£| 19¥^ fi(El)iI § 
Sea. £PI S(fl)l=!S ?i5fe 5?liJLHE(swivel nut, N)S| 2i^(N1)0| 2Pfe e^Se|(C)0|31, 
&P fi(Da)»gS 2(0)-i!(Rlng. 0)0| HI ^ XI ^ 2g3|gg(h)0IU. 

om aoi tas^foa £g^iss(h)s aasfe i^ssoi iiue §aias§§ ps^ ahi^s ahi 

3Ufe Ail^SS(Rinsing)g UXR°^ 2ffl30| HROI 3SSU. 

Ah^| Ao !iLi E( N ) b SSH -SS HIsfSlteHI, SI £0|| EAIS 2Er aoi 2HILK)|H0]| j|^§ ^ 

2ib 5.^ P3S SI533S 3*11, HPU OI 2l4:33S 4 h 3>| 2SIIK)|H(P2)2| g^S^(C)OI| 21 4* 
UH^MH ^HLiE(N)M aaq(N1)0| §£Ufer 2PP. 5?I^LHE(N)°I U0¥* ^, 

§aSi!(C)l ISSfe 0I2ISI ¥^0||AH°| LH4SS &P 1gjE|0| 5 ( P1 ) oil §£S E|0| HSI§(B)3 21 

s^eoii §£!s LUr& xi&a ^ ua^oi psup. oioii us lhss s>bu. 

0121 as g§2g ElSOia 1BD}0|M(P1), 2SHI0I n( P2 ) a ^flfflL-iSMOll °IUP 331 3S SJb 
30IM ^IHSffl, BI2£0|| £A|S UU SOI 1S!E|0|n( P i)°| EK)| nggE( B ):i|- §ahej squ 

£g(0)Ef ^¥I^L^E(N)3^ 3ISNS 2BfflO|M(P2)S| Sg^SS B¥^S 4.^513 ^?I^LiM( N ) S n|-o| 
n§MS(B)0|| XIWAI51 5012 5?|^L^e(N)3^ 2SW0|n(P2)S S0h33ie/H 1Bimoi5(P1)0ll a^B 
¥21- LH30I mx\S^m SIB AH Bi*tA|3|3 WO|MSSE(B)fe iejD}0|M(P1)S SO^^IBAH 2BDJ0IM 
(P2)£f BI*fA|3IPJAH §A|0]| £g(0)OI 1B!]IfOIH(P1)3|- 2HmoiM(P2) 0|MAH¥^S SUSSO-. 

ai3E as ni4Efe e usoii we ^oim §^?^2j 5E cm mmo\\q\\ &m senxia aois&Ai 

(flange weldless type pipe joint)°l S!4!A|0||S ^SHAfA|£ SJ SrOlil^SSJ BSEOIP. 

S&!Xia &0IMS a(P3, Olor 3HI&0IHEJ a(P4. 0|oh 42iErO|H£f S)S ^ adl SSI H^rEI 

CH S^S SHiXKFDllf SgHXI(F2)01l 2JSH S^EJ^CII, 3SiIlrO|5(P3)°l &¥0lsEr0|HS 12 

6 aol^S aaHJIOKcuttingSS) IlfOIHSI £¥^0|| POi 5S8fe OISSIOIU S^^S JOSMU 
3ii!S§0ilAH ^1012 5S1 DlUg^l Sfb C|tHg(Deburring)S§S ^530i £§S10i 
mO|H6ha?(ph1)2|- SM^eJ^(bh1)5f 1^92 23H°I 9SOI 0ICH5! 1BJ»?dXI (F1 )0II 3B!mo|no| B 
¥• Jl^tfOi E^O|H0¥^^ sf^ ifgi 321J3|(Caulklno machine)* AhSSiOl mo|HB¥ 
S| M£HXI(F1)^r ^SJS ¥^S af2f(«fif) = LH§S SCHAI3IS, S&infOinoj ! 

aS^XKFDSJ nmiH^SJ^ LH§(^I BSfiEIHSAH ieJS@!XI(F1)a 3BJEiO|n( P3 )^f 5g ms. 
HS9U. 

SAIOII S€HXI(F1) 1§9 3g!W0|H(P3)2| B¥^0II 2i!(0-Ring) ^gJS(0h)S §£HRol I ing§ 

3)& ¥ SatHL|^¥S(roller Burnishing tool) Oil °IS r Oi ^|2f SOI PhSff ¥^°l WOlHUISg U 

iuei issioi smm xi^ss % saxia woihsi aster eh s ^iismi &p. o§°s 4H 

W0|M(P4)£f 2BHSS1XI S§S 4ffflMS, i29b 20IS lB(cutting)SHl PtHi!(Deburring)S 
mm ? 1BS6HI|(F1)£f SOI »0|H^8J?(ph2)a SS^ej^(bh2pf 8^92, 2?HS| S!S0| 
0IO1S 1EH^ 2aS?HX|(F2)S ^OlfeJHS ^5 SaSrOI 2e«^XI(F2)°l EJO|H^eJ?(ph2)0|| 4amoi 
H(P4)» ^ejghp. 

01 g 311 2H«eHXI(F2)°l IIfO|H4reJ : ?(ph2)0|| ^ej@ 4ejHrO|n(P4)°l 4fHJ=j ¥^S 32U3IS A^gS^ 
Oi tmSfOI 4eu|0|H(P4)°l E^¥3^ 2SjS&!X|(F2)£l E\0\^^^(phZ) LH S CHI fflSfA|3|3, S P bH L| 4! 

¥eoii °\om n ¥^m us a usis seHim E^ol^^^ aom. 01 ecu 2B 

SgHII(F2)0ll Emi°^a?(ph2)°l LH3S 19iS^XI (F1 )2| m0|H4f8J?(ph1)2| LHSMP ^B 

P ShOI Sgl^AP^ S^S EH CHI AH 3BJHfO|H(P3)^ 4SufO|H(P4)0H ^ 

trU. 

0|2f as ^ mO|H(P3,P4)0|| «a.lXI(F1,F3)S ^ S^A|?J ¥ 0|M(P3,P4)S §£ISi 

? S5fe SEHS HFO|H» 2f2t ^S(Bending)A|9|H AHI*^^ AH«SK)1(Rinsing) Or¥PShU. 

OI^OIIAH fiS& SEF 2S 5§2§ XH^rS SliiXPh ¥^9 H r O|H2f moiH(P3.P4)0|| H|8K)1 331 3 
m 30IS IS^I #E1SS, aWEOII EAIS UrXHS 3SmoiH(P3)0liei iaS&HXI(F1)S asss: 
01 liB &¥^0|| 2i!(0-Ring)g 3I¥H, 01 ¥^M 4HErO|n(P4)o| 2&jSaX|3t S^IS ¥^ ^, 2 
fflS^XI(F2)°l EfO|H^ej^(ph2)0|| 3aW0|n(P3)3h 4eJlIfO|n(P4) LH S CHI iJ^£|£AH H|?-| 

XI W0IH2I- EfO|n^ OIPXIfeCH, OICH 2g(0)b 3SEf EfO|n£| 0|M ¥^S ^M(sea 

DO, 1SS?iiXI(F1)2f 2SS|HX|(F2)^ AHS SSI01 2f S3 XI Oil SSS! *M^g| ; ?(bh1 > bh2)3r AH^ 
Be£|feQ|, HI E0|| EA|=J b^H§ 0| »M^SJ^(bh1,bh2)0|| 1§(B)2[ H§(N)1 aiam« £0|BAH 
IIfO|H2t E|0|°« BSSfe SOIU. 

oi&oiiah bh£f as a! ^11 3>b & s^soii us soie s^^s a; mois ^sgfaoii 
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simoi j\mnm 0110121s msspi ge, sbh°i ys(Brazing) ssaoiu ga(weiding)2ssa sai 

£U saos sgsm aois ¥bO||AH a^am ¥igg &XI8PI A© OfOIHSI 3liJ£!g £11 

6PI 91 SH 2g(0-Ring)El i§2[ LH^s AISSIZ) 3131 Oil BSOIU ggAI gh^S 4= 2ife kJSOlU S 

soi a xi ¥b°i Bf^s sapi 212 bmoiu msai laei meiiSbPi sasi^, g gjgoii °i& 
moiM oime 5i4!2s a^aoi <y^tr s oma soispioii a&soi saga m§ sph&s 
at ^ sia. 

CHI CH & A[§£§ m¥ WOIHOII £#(¥*l§)0| 2iCH 0|« 4^6111X1 8HHU, 3|& 0||OH?j 4=£|g0|| Eh 

oihbi hhpi- mam a? s itgoii ajg bois^ss 3*1= eioi^oj ^3. ^gAioiHS eioishhbsi 

¥M 2X11 ^Sl DH ° §01812 d^SPlI Etgffi 4= 2lfe 20ICK =81 g g*gs| BO|M?£J= JUJg 
OII OHgj HHB01I A|§ SBSAH #£3 al l 8| = SL_±_2i bHI HMxl g x^g £!SO| QH¥ £jS lHg P? 
£H21 aoi MBiS §§2£ SI 311 EIS ¥|sf&(Brittle) ¥9131- £311 m7\\ 3HAU °« 

&spi v^a sbpi dh¥ atst°u s arson we boim ^ssah oiic^gjsi hubs assie boim 

¥bO||AH mmm f^B ¥bO| 2J°HS 3^1 OIIOIS! HHB 4^SO| eaiyae aom. 



#7; a'-?^ 
a?a 1 

»§a§ OilCH^d HHBOII SiOUH, 81U°| HK)I^(P1)°I 1*BB g|*B¥2| 214^9011 LH¥3| BSEIb 

0| §£B Il|0|n§gE( B )^^ Sll s^g^Ql, oi E[0|5(P1) 19¥fe gMl&°£ ffl3Cie/H HIOIHSB 

S(B)» 2§APII), QE SIUSI I»O|n(P2)0ll 210] ie!E|0|S°| l*BB B¥Oil iJSf M°Ji 4 SIS B 

M af^g i*e¥ ¥^oii *>bb ¥bin n&s\n 331011 si^&m mmsm mi\sio\ us&s 

B §SS^(C)0! 1^92, &BB ¥b gB¥9|0|| £g(0-Ring. 0)01 3|?|Ilb 2(H)Sg S&S £1 

esj|gs(h)oi usaoi sm°i woiMtPOsi ^bsizi eioihi!sm(bpi s^b B¥oii die sm°i 

ni0|n( P2 )°J 2§i 3|g 2gJIMS a! Sg!§^(C)0| SS@ 0¥I MS * SIUSI HI0|M(P2) 
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